Background
Desmoid tumors are fibrous neoplasms that originate from the musculoaponeurotic structures in the body. In 1838, Muller first coined the term "desmoid", which is derived from the Greek word "desmos", which means tendon-like [1] . They contribute to around 3% of all soft tissue tumors and 0.03% of all neoplasms [2] . Despite their aggressive local infiltration, these tumors lack potential of distant metastasis [3] . They are most common in women of fertile age and are frequently found in the age group of 25-40 years. The most common site associated with these tumors is the anterior abdominal wall, with an incidence rate estimated at 50% [4] .
Case Report
A 63-year-old post-menopausal woman, para 8, presented to our plastic surgery clinic seeking a body-contouring surgery for abdominal laxity. An abdominoplasty surgery was planned for excising and re-draping the redundant abdominal skin, abdominal folds, and addressing divarication of recti. On examination there was no palpable abdominal mass and the patient did not undergo any radiological investigations preoperatively.
During abdominoplasty, an incidental finding of a solid mass in the abdominal wall was made. It was an organized firm structure arising from the midline of the rectus sheath, in the para-umbilical region, both superior and inferior to the umbilicus, measuring 3×2 cm. It was excised in its entirety with no gross involvement of margins. The umbilicus was sacrificed and excised with the tumor, and neoumbilical reconstruction was done. The abdominal wall defect was closed primarily, and rectus sheath plication was performed. A histopathology study confirmed a desmoid tumor with free margins. Upon reviewing the patient's history, she had no family history of desmoid tumors, familial adenomatous polyposis syndrome (FAP), or Gardener syndrome. After discharge, the patient was followed in the clinic regularly. She had a good aesthetic result and she was satisfied with the outcome.
However, at 1 year after abdominoplasty, the patient presented with vague complains; she had a feeling of heaviness and discomfort in her abdomen. An abdominal examination was unremarkable. A CT scan was performed, which showed a large abdominal mass (8×9×4 cm) arising from the abdominal wall and extending intra-abdominally ( Figure 1 ). A second surgery was planned in collaboration with a general surgery team. The previous abdominoplasty scar was re-incised to give a better aesthetic outcome. A solid mass was found arising from the repaired abdominal wall, with an intra-abdominal extension that was adherent to the small bowel but easily dissectible from the tumor (Figures 2, 3) .
A wide local excision with a 3-cm free margin of healthy tissue was confirmed by frozen section before the abdominal wall defect was reconstructed with a non-absorbable polypropylene surgical mesh (Surgipro, Covidien, Mansfield, MA, USA). Post-operatively, the patient had an uneventful recovery. After 7 days stay in the hospital, she was discharged. The histopathology report confirmed the diagnosis of desmoid tumor with free margins. Regular follow-ups in the clinic were scheduled. Adjuvant chemotherapy was not recommended by the oncology team as the specimen had free margins. However, an MRI was performed at 6 months postoperatively, which did not show any residual or recurrent tumor. The patient was followed in the outpatient clinic for 2 years, during which she had full recovery. She had no functional deficit or abdominal hernia.
Discussion
Desmoid tumors are benign myofibroblastic neoplasms. Biologically, they show an intermediate behavior, which lies between benign fibrous lesions and fibrosarcomas [1] . They originate from the muscle aponeurosis and are classified as deep fibromatoses [2, 4] .
These tumors are commonly associated with fertile women during or after their pregnancy. It has been shown that estrogen has a proliferative effect on the fibroblasts. Some patients have shown regression after reaching menopause [4] . The association of abdominal and pelvic surgery is also well established with desmoid tumors, as well as an association with trauma, estrogen therapy, FAP, and Gardner syndrome [5] [6] [7] [8] [9] [10] .
Desmoid tumors are divided into 5 subgroups: extra-abdominal, intra-abdominal, multiple, multiple familial, and as part of Gardner's syndrome. Abdominal wall desmoid tumors arise from musculoaponeurotic structures. The rectus muscle and internal oblique muscle and their fascial coverings are most frequently affected. However, tumors originating from the external oblique muscle and the transversalis muscle or fascia are less common [11] .
The aim for surgical management of desmoid tumors should be radical resection with free margins, which might leave soft tissue defects, as in our case. However, complete surgical excision is the most effective treatment to will reduce the risk of local recurrence. Adjuvant treatment, including chemotherapy and repeat surgery, may be required in excision of extensive cases [12, 13] . Open surgical resection has been the recognized treatment for such tumors. Recently, laparoscopic techniques have been reported, which may become more established in the future if promising results and no increase in recurrence is reported [14] . However, we selected a more conventional approach in the second surgery since it was a recurrent tumor with abdominal wall origin after abdominoplasty surgery.
Desmoid tumors have a high chance of recurrence; it was reported to be as high as 70%. A positive surgical margin is a major risk factor for recurrence [15, 16] . Therefore, surgeons should keep a high index of suspicion for possible tumor recurrence. They are known to be benign tumors, but can be locally aggressive [17] . They may cause intestinal obstruction or fistulization. For these reasons, aggressive treatment strategies were historically employed to completely extirpate disease. Individuals with Gardner syndrome have an increased incidence of abdominal desmoids that are present in the abdominal wall, mesentery, or retro-peritoneum [4, 18] .
In case of recurrent abdominal desmoid tumors, a radical resection with intra-operative margin evaluation by frozen section, followed by immediate mesh reconstruction, may be a safe and effective procedure [19] . Follow-up with MRI is recommended for early detection of recurrence. However, there is no general consensus in the literature regarding the best MRI time during follow-up or the required frequency.
Conclusions
Recurrent anterior abdominal wall desmoid tumors in postmenopausal women is rare and locally aggressive, with a high risk of recurrence. During abdominal wall repair in abdominoplasty, desmoid tumor filaments might seed deep intra-abdominally. Therefore, it is necessary to take enough safe margins before abdominal wall repair. Post-operatively, surgeons should keep a high index of suspicion for tumor recurrence.
